Diagnosis of adnexial torsion is difficult during pregancy (1). The time of decision and laparoscopy is that of the risk of necrosis of the adnexa and, therefore, of the ovarian prognosis. The loss of an ovary can compromise the following fertility. Even if concerns related to laparoscopy in pregnant patients include a limited surgical field, with a risk of uterine injury and negative fetal effects of CO2 insufflation. Evidence base suggests that minimally invasive surgery can be safe and better than laparotomy for management of adnexal masses during late pregnancy with good postoperative and obstetric outcomes. If for most authors laparoscopy appears to become the best approach for ovarian torsion during pregnancy (2), nonetheless, the ideal surgical laparoscopic approach of adnexa in late pregnancy remains controversial. Since there is no technical gold standard to overcome surgical difficulties which could make laparoscopic procedures as real challenge in patients in second and third trimester (3); at least, in case of radical and non-conservative treatment, the risk for a first trimester of pregnancy is to remove the corpus luteum (1).
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Case RepoRt
We report a 27-year-old female pregnant with bichorial twin pregnancy, 30 weeks of amenorrhea, after ovarian stimulation for polycystic ovaries, without previous ovarian cyst known. At her admission, she had an acute abdomen, without signs of hyperstimulation but the diagnosis was not immediately posed.
At the entrance, an ultrasonography was performed and a mass of 8 cm × 5 cm was seen in the right adnexal region, without vegetations inside, with doppler abnormalities but with a normal pregnancy.
The contralateral ovary was normal without peritoneal hemorrhage. The patient did not have fever, had no vaginal bleeding, was without fetal electrocardiogram disorder and a normal contractility, a defense of the right iliac fossa, but with an evident surgical indication of laparoscopy. The differential diagnosis with appendicitis is made but the white blood cells are normal. No tocolysis was prescribed.
We performed an explorative laparoscopy by Veress needle insertion just below the sternum. A 20 mmHg CO2 pneumoperitoneum was induced and the laparoscopic view revealed a twisted, edematous right adnexa with an enlarged and necrotic ovary. After inserting two operative trocars on the right side, a first one in the superior and a second one in the inferior quadrant: unfortunetely a non-conservative treatment was performed.
The right adnexectomy was performed. The adnexa was removed through the operative ancillary trocar by an endobag. The postoperative follow-up was uneventful and a normal fetal outcome was confirmed by ultrasound and obstetrical assessment. Histology showed hemorrhagic necrosis with follicles and corpus luteum.
LIteRatURe aNaLYsIs
Adnexal torsion is a gynecologic emergency, leading to ischemia and sometimes to ovarian necrosis (4, 5) . Its diagnosis can be difficult especially during pregnancy (1). Rather rare, its overall incidence in the literature is 1/10 per 10,000 spontaneous pregnancies (6). Rackow and Patrizio (5) showed that adnexal torsion may occur in 12-25% of pregnant women. It is more common in IVF pregnancies (high size of ovaries because stimulated). Oellsner and Shashar describe adnexial torsion as the fifth most common gynecological emergency (7) .
It may involve also fallopian tube or both, due to a partial or complete twisting of the vascular pedicle (4). The obstruction of vein, arteria, and lymphatic channels results in ovarian necrosis.
Due to anatomic reasons, it is described in the literature (8) that the right adnexa is most involved because hypermobility of the right utero-ovarian ligament which is longer than the left.
The ovarian size and weight increase the risk of torsion. After conservative hysterectomy, it is better to fix ovaries as a preventive way to avoid the risk of torsion.
50% of ovarian masses were mature cystic teratomas and corpus luteal cysts (3). In case of IVF ovarian hyperstimulation the risk is high (5).
After ovarian stimulation, the risk of adnexial torsion in pregnancy rises to 6% reaching up to 16% in case of hyperstimulation (9, 10) .
The symptoms are not specific but commonly: sudden and acute pain localized on the side of the torsion is described, associated with nausea, abdominal defense generally without fever (2). There are no specific blood markers, only sign of inflammation.
The differential diagnosis is classically appendicitis, PID, adnexal or ovarian cyst, ectopic pregnancy, fibroma necrosis, sigmoid diverticulitis. But these diseases have their own clinical sign by elimination.
We insist on the sudden onset of pain "in a serene sky" during pregnancy. Temperature and blood pressure are normal. Biology is not specific.
The ultrasound signs of adnexal torsion are highly variable (1) . But in comparison with a normal ovary the appearance is different (11) .
US imaging can reveal ovarian cyst with abnormal position, free peritoneal fluid due to infarction and hemorrhage, and edematous and enlarged ovary.
Doppler blood flow may be normal or abnormal (1) . "The whirlpool sign" is the main sign in case of adnexal torsion (12): it must show the ovary twisted around the ovarian ligament or infundibulopelvic ligament as a whirpool or a spiral. The color doppler US may show an absence of arterial and venous blood flow and in this case this is predictive of non-viability of the ovary. This sign increase the diagnosis sensitivity.
Authors describe that in partial or early torsion, blood flow could be maintained (4) . In case of absence, the ovary prognosis is really compromised.
In our case, the flow to her ovary was not present. When acute pain disappears, it is a clinical sign of seriousness in relation to possible ovarian necrosis. Ischemia and after ovarian necrosis are caused by a severe ovarian tissue congestion and a decreasing venous return (8, 13, 14) .
At least, in case of ovarian torsion suspected during second and third trimesters of pregnancy, magnetic resonance imaging is useful because it is difficult sometimes to visualize ovaries by a routine ultrasound (15) .
The moment of laparoscopy must not be differed to preserve ovary: the surgical treatment must be tried conservative in case of an infertile patient, but unfortunately an adnexectomy is often realized. The literature analysis shows that the conservative treatment is correlated with the time of the surgical indication. This is the reason why emergency physicians must be trained to avoid a delay in the management and thus preserve the ovary for a future pregnancy.
The surgeon should always try to untwist the adnexa with hot serum and wait for her refill (16) (17) (18) (19) . Even the ovary or adnexa are black or dark purple, a conservative surgical treatment must be considered (1, 18, 19) . The clinical appearance of an ovarian torsion does not correlate well with the residual function (1) .
Most articles recommended to wait for 30 min for the recoloration of the appendix before taking a surgical decision.
Washing and aspiration of every peritoneal fluid avoid posterior adhesions and postoperative pain.
CoNCLUsIoN
Early diagnosis of adnexal torsion during pregnancy is essential to allow conservative management. Even beyond 16th week of amenorrhea, laparoscopy can be an option unless limited surgical experience, preoperative suspicion of severe abdominal adhesions, or ovarian malignancy. To avoid complications, Veress needle and videolaparoscope should be inserted below the sternum or at the Palmer point if adhesions are suspected on the midline. Operative trocars should be inserted both on the pathologic organ side. If necessary, a third trocar can be inserted on the midline, below the umbilicus, to improve exposure by pushing the uterus aside and atraumatically.
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